ore 
Pe avesutoe 


ar 


M- 
Foon" 
: = Ba pee 
oO. 
ee | 
ue 
“> : 
4 meg 
c | - | 


RR ORK KOKO EES 
Oe es eT A ST AT TTT AT, SST TT 
SS, ST, ST ST ST SS ST Ts ST ST ST ST ST AT ST, AT, ST ST STs 
SF Sr, Se, SI A Se OK Oe KOK KOK 
SS . “ , 5 Te TT AT ST ST ST 
3 Se ae se ae Ta Te a 
‘ 5 ae ae ie, Se, Se, Se, Se, ST, 


Kk 


0 ee es 
A Se Se Se oe ee, Se, Se Se Se 
) 

} 

S? 


LIBRARY 
Book 


ee 
Kk OK OR OR ROR OK OK 
ee 


Ee ee es 
re ee Eg STE 
Fe, SE, SA AE STF TA Gs VG TT ee ee eS ee 
Doe * a i, a re ee ee ee —eee FN 
ee ee ee ee Te ee ee ee ee ee ee Se Se Se es 
va Te Se SS oS Se ST 
ST TTT AT AT ATE AT AT TAT TTT ST AT TT, STS 


* 
3K 
fe 
* 
# 
‘a 
i 
3K 
# 
i 
+ 
UNIVERSITY OF ILLINOIS 
Se 0610M 


# 
af 
Ke 
: 
# 
af 
‘3 
> 
i 
ke 
$ 
aif 


he he OR OR RR OK OR 
ee ee ee eS ee ee ee ee TS ee ee eee eee SS eee SA 
ee RO OOO OK OR OR EK TK er eR, Ke, ee 
ee ae, a a, a, Sn a, SS Se, Ss 
he OO ORO ORS Re OR OF OR OR OR ROK EO OR OK OO Ok 
asa Se ee Se Se Te, KK * IONS OR OR RON ON 
i id = is 3 5 ee 4 : 4 ” i : 


Pee 


e 


* 


COEFFICIENTS OF DISCHARGE 


FOR SMALL WELIRS 


ROYAL ELMER POST 


THESIS 


DEGREE OF BACHELOR OF SCIENCE 


IN 


CIVIL ENGINEERING 


COLLEGE OF ENGINEERING 


UNIVERSITY OF ILLINOIS 


PRESENTED JUNE 1906 


May 29, 1906 


This is to certify that the following thesis prepared 


ao 


under the direction of Professor A. N. Talbot, Head of the Depart-— 


ment of Theoretical and Applied Mechanics, by 


ROYAL ELMER POS° 


entitled COEFFICIENTS OF DISCHARGE FOR SMALL WEIRS 


is hereby approved by me as fulfilling this part of the require- 


ments for the Degree of Bachelor of Science in Civil Engineering. 


of Department of Civil Fngineering 


INTRODUCTION 


ee ee la Be 


weeds. (When Che G 


not a | gic a ow pLhy de ath ace 5 L 


THE STANDARD WEIR FORMULA 


at come Zeit Sack 4) TA % Fics Lec te. é 
ae Thee ce “Ao ent face = ae x ee ere 
ee yy Lu a’ af pete - 


f. f f7 — 
Ain ~-roneete"— B <> Ae AepeatccaT’ Miachacze 
i) et : - y, . 
When Nene tp SFL P~-E—L oe oe ae 7 TFL Le OD, At S_E Lf 
> ‘a A. 
-~? At eaiqgiwetee i -Z JU- Fe ALR A722 bez le 


Me 2 Zan, AE ae Jivaes 
act, i ae A ea ae 

ee a  ipamies ae ay ela 
pop OP of poner con cseled Had 


ae es Lancin  BEf ge ff 


(lg — 


hme Bet ; tis Fe vg 
“a a 
G4 Az — [2 is 7 z 


ee 7. he gt ff) Hl ece, The 
a ti I ee: adigenr, eS, Lie SPOS 
ee 7 A, Aas cee, 


For - given place g <1 ae a be ms 
futon oe 7s con tined inte 2 21 
Se ae pal, fore [Eq = Pe age BAT. 


a ang aE er wert He por Tie Cd pice 


if 3 ‘id ofl 
ya laa | Zo Cpa Ps men on Si , ge ig Ce Ped Cae 


A. YE fone en emee) — 


a eZ, a) ft AES yp F Vi P ; 
Tor flores | iy ot A a Cpe AA a: fore Kf 
ey 2 RK SZ, LH * yy 10 LG 


Banc ol Aan A ) SP aol TZ. Qoteg Ds PME 
Yleref Abng that el goes 4 oa es hee 


Df ~<A I ivig PX Pager Hi 00, mtd 


(jen Ta ler. , Ee a 
, Z. sae be ee LF Hf Cees x3 Fax, flarrnse te Af yap oe 


DISCUSSION OF FORMER EXPERIMENTS ON 
OHORT RECTANGULAR FULLY CONTRACTED WEIRS 


Y fs, &, ea 


Loa 
yee sh Pa is toler nena 
feng wd pA fos Ab ft uAovarde JoL 

eels f) Che eteceral ~ereee // hs ae 
a4 Beale fovea we pt ae eg nee = 


Experiments of Foncelet and Lesbros 


Sn Viwag fete ee) afore Matt jlewXQ 
fo frim en te pH) eyed << LZ ao panes. lrneflalee 
ee tog pees eee Cr dle 
| fiMne creel -CE AAG pete Ror 
re es LG fe OL nL 
| 4 Lee. Ahtriminte 411 Povey 1 


ale ole 


PUNCELET AND LEOBROS 


Full contraction. Discharge tree into air. 


H measured || ft above weir 
— - 


i ee el | Remarks | 


L=éf¢62# 


Experiments of Lesbros 


Jn [GBF Lefora Lapa rove 
pee eee 6b LF Love... f-n)ed pein 

a 7 Loeed ee = Dg es 2 (con Prac tore 
foe AK. KAenele ae SE pe Lene oo Le OU 


i\_ ee. 


peach OD, 


pwucm“t Yt 4 ye Cae te 


BE ODROS 


Nearly full contraction. Discharge free into air. 
IH} measured Ilft above weir. 
2 


| Remarks _ 


Experiments of Fteley and Stearns 


17 v plane 
TAetaen BA i a ee it Le! 
7 A 
, j . _— e ee eel F =— 
LU” er 272 t ne 0 rg a a ed f_ANL« CE“ a) WL 
—— a > —, 
7 gg oe De ae oe = & c c , ; Ze a - B 
OA (_T_ce nt _4yg 4 p- eee A StU 4 Mee fA Te VAIN AISLE y _— 
: ee + =a 5 / re me 
eer oy A147 A} SOO) ee Zot AL 4 ~—t-1 Lae AIL 
Ant Cenc he. Con (Lae (17 CFCLca  £ AO .-£-_ —Ze— te 


arf on. ie ade if /] a. - aia apie es ee > k 


/ 4, 
of). / ~- i. =i , ¢ 
Agte <2 ee tails wy eZ Je. pia es , 
Experiments of Hamilton Smith 
: ) a e E + spin 
Fa a 4 ~~ 27 tn“ se FH 4 é = of ee a2 
a 4 A oe, 
ea Le, 4, Cat., ps ANLL Birsenrg VN 
j a 
ieee A froze dh. Pd am Ba Mattel ri LYLe 
f ; z jae = 
Cee Pret Hd —< oH tteZe A fit. l-ncer 
A SSA ow S a | 
, ae es ee 2 Cpt A. = (Lt 12a 2. 
8 =/ fi » 7 ee e 
df Pe AEt(2070 Arvwl (i+ Ff cl AZ Jo City 
vA —— 
' 4 4 4 =—_— 3 ¥ a 
i ae a Pe Atte Kaman te FH , pt Arfle AA t 
A rs 
£ ? i 
a ey 4. rae oat L doe 2s a. Ais wz. es] oy 
Z He / pp 
fed Ze hes DA PLEA oy Cw3rH 2, on Te AL ess 
Ye Lp ae ae amet 


eA, a Ae ee ae g Za Ze 


y d eae Atiny Zwre 
Zoe s OS Oe ae” SE ee» 
oy (A2 weie fe a pork Llreed. Thi. 
ie: 7 Pie ae oh a Aeeceoweled PPOs 


Cufoe Ce ee a 
Z <3 ot A Co 


0 Ae 


y 7 a A ’ #) el 7 a 
lag —f- flay & ca ae aN rp the sa TA c OH R_ 
‘he 7 SF > Zips 
Sab _ SRC. f A < oe . Ct_€£1 a i ae ee hse 71 Tas AA aA< 


Vibe ae Bie ay - Yan. Bes Be gl Lye 42 ay gl cee pt 


an" AA oom a al (Bag zee, Co Soe naa — 
Sf i] flan 
et fl APD Qi» a es Oe ae a t_2, 
: = y 
2 & by gg a ,- Lon Aa A 1 aA ~ 4 OD a! 
s 7 oon 7, 
oe fe ge en Cr 2 x We 2 TZ < -- ‘ A 
A A Y X ef 
pects a_i Os 7 mee g eo soe Lo 1t€ t y _ 
=. zh | a, to 
4 ¢- C2H.e=n 2 os oe ae — ae 2D 19 O--« oe _——— Ts Aa we 
id Chin. eee Nana a — 
e 7 —~/ 
Wr ee ' 
Y* et ig HI ee eae S Ae (2 / — — 7) oe yt Ke 1 oKe 
I 
A eee a / 
fe PK AZ GF Lom fe tte FY C a 
4 ‘ ] fi 
frre ee > Pan gy ae = he. 27 La ) ALL Li4- 
r f Hh yey: * e. 
en Se LL, pen ——— ae SE fe wet fe me a 
Ae epee Zs AVAL So Af fe oe on a-3 a pe { h— 
/ — 
{f; if 
Cleat 5 , em —_ pi ae im ee a Seas Rae 
£7 : A te y) 4 A 
0, oo a ae ; / He seo UB i (pA 2g 2 aete2nr ne pes! A 


ee Le pal hs wer Dd te eas Le pelos ASOGS 


fee LON OMITH 
Nearly full contraction. Discharge free into air 
b= 2.9.06 ft 
No] Ho] C JNo] H | C 
ay 69 | //E63)| 3878 
08 64| /2033| J9/o0 
T9 6S | /.9257| 804 
Coy faa! F918 
BIA | PLgS | SeFO 
| 4?| 1.7327| sai2 | 


COEFFICIENTS COMMONLY - QUOTED 


aenreman Ag tr aed ate sina Mn ee: J | 


Ie eee por ae ble no aba 


a” ig To ef 


tm ee digs 28 Aran Gh 

aelone Ge poe Ge ame Foe Lae 
tn OS 5S Pane C) Lawes 

Re AM A a 


f i f / ~ - <4 /\ # v4 
of pe = Ott LO a Ped Com —_ a Nyt V7 
ix. é , ) E Z Y 
Cet Va ot B po &«. Bec? a i ng L, 
f DA f 
fe-t { Qzt. om L Cac ao Ca ee Ys 
f “fim ' . | ,  t/ —* 

— Cette on te Neo a B aa a Cow i Lint - 
f PA ¢ / 
{4122 -€42 Me (5 <ewttéeaets Ag & A P omy tle 

_f- a 
Se Cow; w 2 Ion 2 QO. a, ene 
y) y g a v/ 4 p~ 
/ wh ge a Lat oes aa Oop? (ai- a i NO tty 
fp 
Y 
. Sasa % 3 hie Cue 21 oe ae a ie Cc Iz 2 
Y Lf i y wa J 
pe all - IPV—Ztto A_2 Rec 7 2-Bte Q 1. fa 
J Sf fA a 


ae. fx ee ef 2, Sh Cee tne g Zs fae tn 
eae y 
2s per a ie aay L Z7W!e é (EES A Ce “over 
| i aa oy oe ‘ oboe ete UD Fee fe 
ee. fe hd pine. 
ae a -Iot 5 oe (he SIEM ae Si tye 
£ 


(a Oe - y y 
Vf oe Jo~E BE 40 mee. Mitt Z He Ln_67 ail a Ko YM tt re / 


Fe ag Sf oc ng ttak: ot gs s 


So - L ; 
een eee i CO a tte CA tee 
aH 

4) Le - 4 VA 

/ (4a lp. a Preteen tO 1 0 s C ee LU, Lege A_ 

, Onc oe Lf = — ya VA ¢ oe z 
Wen A257 om lo et ee ag ee ee, VELA £0 Ye 


Eee TAende Ace Dicinedg Z@27e L/L Dey pel Uv 
Y | : : } . ae 
pee : 7 $5 L221 Vga “6 An ee - Vg Px. 


leo 7erw Kore RK mrad LAti2t? a a 7. tory A = Za 9 
, ‘ j 
- 
_~ A+ 7 
Le Stnte > ww Ce e Le Boe 
; - 7 Se x 
WELZ ZC * Matéey Ang. atk rr road 
A 7 
f— ‘ / y 
AE (E€-LI*XeTEnta et es Po i hi Cer —r2 t 
~~" 
- a oe ~~ 
. o/ Se sO at am 
ix_té Z L2O-1+¢ ( RAL, Caortrtd Lend 
v2 y, ~~ 
La fe. Cop77 cv ao aA -— e—t_< A oe 
/ 
te a Zo 


. 7 { 14 IE: ky 24 
-— P j Rn ae eS {U Yy 4 / A wg Z 2 
A fp 


—t ’ 7 Salat. ZA a. 
2 ai , ae WA At ke cL AA _# ro C. —o Z 4 OU ~ 
fi 4 = 4 « “A {f 
Le eta ae) <— o— IE yd | > a M At Z. a 1 —S to 1) (a i Z Zn te hs, 
) i ae yg Lf 6 
,j,i —- ana aRerwt ary Cae us ff D2 
4 7. J + al . / Z 
ett RR OOF Cee <4 Ae Ak fie <2 2 thei 
ee 11, zL aA —4 Pe. a eK y, way oe 
4 LA if 
OW —Qewew<—n 


° Ce 2 —R zs Ze 


4 fi 
A Stole WE ie Ca foe a4 

/ : =: . f Y 
WOR tt <tne Lo Kt2n#ty 2 ConartaraZ~_y ic 

fi P 

4 ) = 
Fase i EC HEHE 

f 


——~ 
—1—- Lé Oe Se ALL 
4 fice if 5, t - = 


jee dp o, OF A fe! / Vek LK 


fi 
f : 
r~e “cute 
~ t 
——— 
f-UNXP fa = ee tL o ae) 
/ 


jo le Se hae Hae Le At f mq TH gee qroveta ge 


pee. we Lene ee eee |) ae f-Ow éte tia 
a ie a U Pa 
t rae pEAL?. 


Feed Pipes 


LSatfles 


GatkFleas 


UJ 


V Se 


7 


Hlook Ga vge 


Box 1s 4 deep. 


PLAN OF WEIR BOX. 


CROSS-SECTION OF WEIR EDGE. 


meow ON OF APFARATUS 


— ae LIE Ee ry Hw gene af 7 : 
oat th 
oe 


rtd a ya ae on Cre ade, / he Saath VY spond 


MMM: 


' 
i | 
I 


a ——W—WEE=.-~WWEEE ~WIESEWON WSS == NK SSN 


a: 


Wd 


Boards 
fepr box off One Fok. SL 


WEAIR 
No. 
= i i 
oF J tJ 
xi“ 
i] 
! 


Teauge Bar a et 


—— x 


oa) pwet haae Supply Pipes 


eT a os 


dere Yap 


C./. Woler Fipe 10 -/22/8.. 


Xinihkcales o valve. 


Mibrcd, 4902. 


C./. Sos/ a eG ar 
Spale & ye 


N 
\ 
\X 


Se i 
J 
J 
Y 
y 
ZY 
Y 
] 
| 
Y 
j 
Yj 
Y 
Y 
j 
| 
| 
] 


BASEMENT PLAN OF HYDRAULIC LABORATORY 
SHOWING LOCATION OF UNDERGROUND PIPES AND VALVES 


frw J fe LS i Ea > a ae ae 
ft ~ EL. 07/ LF re. Coe 2 eo VL. 
wre aoe Sex. antrarcneg gir Se Lee ree, 

A 1 Pee Re OF ge . Lega ve ans im Kone 
Sy tee Pen. DG, Kee. 
Z é Ati “9 Saw a L. ftie. lpg 


eet, OF FEAPERIMENTATION 


Ze LE Ee eA Lo 2 LL ys ee Aa 
Ee A pee chars Dw Lhe pe 
Md eV7 _ fe Ate as g2nLo-e ay, Ze. Cot ee Aiath<4 
Coe a Sr Z A aon, Le Za ic 


Te. LESS 2 ee i) Buk ee 1 ee 

EY ae a at (Rte Bias 2 20/ fb. O hehe 

=i wete Be 2 ee OO L LEE foe F - 

es 

newest wetk A Pie LF ee a ae = vine 

Mette, Se Ze se | wan =a pecclel we 
patemne eet kK. 


© 


5 a CT "A ee wa PH 
¢ tal “eae AH AE mee Bn C21 P= 


Ja hth a Coxe i potimet Jg/ wu o 
A , cof 4 « : ae : ; 
Ao Are (Lette Feet ey” 7 ; ; a ie 


prow tAel, ES genta Tia Z 
edhe _ oy See ec’. ip A SS OE RE ae OP 
Meg Z le atin wether! Khe. fOL 
eee 7K enLfented poe ath Ape rebad 


0, we , a te elt Li itd Cue a ES elt 


y a. . s 3 ‘ = ‘ A 


Y & . Y ‘A 4 Z j iff. 
agyink- — Fle: i UL K<emef_ ar Ss ts. © oe) 


ee eam 
(role ES 2 oe PO ae en ea 
Bee Ftd pope FE. on 
a2 Dae a 
0.0008  / aie So. 
or gn donated Me Sage JvAad Aa ia 
wee ee 7 
em 7 70; Te eee 
in Ue fla , te ae hoik 4 2 


— a ane / 
Wot ae : B ree an 2 i - i Z f LA ce 7 A oad 
J ce atspue tAgz cu Dey (AL db VA 
—_> — So ) 
y ee tee poten g-uXL- Aatee /weece al Ze 2 A 
f a Sp 
EE Ht A_2. pa aga a Ata A ve 


7 4 7 Wee 4 gin 
GF 3 bring = Ae pote AA (a ow” [a Se A y 
A .. Z J a 
= | ne a oat a8 ee eae a  é f Ct-7Fi< 4 aklles 
y an > atar ty Vo [—)_ APT. Age Pa To. ee L gis 


Rex Ae Connecting hohe A iae pea LSD ewe 
3 ay // Paes. Pa aae Affe ee 4 +Ltrw 
re es ett. Le, i) TCE: ua 2/2 
fprate "2 Ow en lee a Lay Keta ae eA Affe Arote 
evlert. of... re goad peste 
The. peght A—~2G | las Peete gl ee ae he 
Leads An Pegs. Lew eee A, lei Ye 5, 


At 
(ently he aGenteof jtetky mere 2ghtf 
eee hee. ara 
he jf flow Ne SN or Sa ay Le Pao 
Jie etror. Mi AZ Sfp Gy Colire fed f, ag aE 
4 he hf ferme un kive Ed) he Te £0 pd 
ae ae ae WD 
A fe. ave Es hfe ak Gavel phere 22 fely- 


DISCUSSION OF RESULTS 


£6 tekaeate pect Cemec 2c 27426 
a ceo ec 6 ; IPL 
tome By Z eg L ink | 


an , : on 
Z Hf 


Sith ainaTlat Te sing Comte eres i 


millet ) KL 
afin eesti ek fe, — ee ee ee en 


gs eh ee ae al ie isbn Jee WA 
| anita vas Wi é ok id wor ce teaky LL 
Bae 1; a Bd chapel 


4 hee: eee Sa pwd 
Ate ; = Wes Lowe fr, Ley 
eee 3 //) 2 /2- ae BY7 Len Pee 4 toile 
Welw ov : ee Ae Ae Se ee ey 


proks eufhansse Th ee LL ay doa 
oe fwlenv oe “f a os (5 See 


& TAL. (lé2< + kt Ay | 7 ech F Dc 
Apa suena a —U i a L 
ft, . LF i we’ f 
7A AltA oe Lasse wet. 

a. 
te footed the was 
va ae ecm 2eA_ t) nae Ma 
/ abi / (7 J y 


phe O) a ie 
St Weir. Full Contraction . C) 


) 
y 
KA 
OS 
~I 
ve 
Cy) 
= 
a 


Cc for Formula Q= eT" lea 
eo " " ‘ee wks 
No H " ae eee | Cc @ 


(EF ee O02" | LOS BS O02 

188 via 9/'| 66/ Jo? 

S78 WV 37"| BFF | ave 
eon eee | //’ BF? LEE Sa 
“Gee a a BO ba? —\ orl? 
aed A 2 LIZ GPEC 
PA. x89 g pe hey 3B.FP/ 
Poteet A 6 29"| 649 | IPIF 
Po Vee 7 L£ ao) £49. | Baye 
/@ |. OF es BAN used || PIT © 
49"\ 644 | 3404 
Il Oe A 3 aa a 

alll Maid | poe | 


0.6 


Os 


CURVE FOR 3ft WEIR 


=Head on weir in feet. 


0.3 


H 


z . | a feerseaznae Sagan esos castustass tceedt = S00" /-d8s0-y/.'/_/7 Veteutoasd eraes legs Ieoad sets Coss ates cestataead tases azets Rea? cia 
: Littiit es. Q- Lg ined iy ig a 

SY t so = nN s 8 

’ ‘8 ‘“ Re. =s 


ge rae GL) Ee Ge 
ert Weir. Full Contraction. Q=64372 
© for fermula Q=$clLH? Veg. 
le iL 


y, 
/ 
7 sf o 
* BAL rs IH" 6/7 

Je7 a ee IG 67 
as POON CAR | GAZ. 
ae eee! | 9374 
ae Np. b0F ete 
a tT NOS G24‘ Q=52/s? 
SBE) £79 IGIZEB 
a Li yee 2. 2.40 

vail Bet ir i ae a =) 


[Tesults rnarked * jn@ccurate die fo SPINAGE EF€. 


feet 
Os 


| | 
ae 2 Og. 


ie 
Ll 
= 
cl 
s sss tteis 
ie 
Ld 
S 
r 
or 
O 


be 
‘SS 


af ew | Ee Bsn. 
ISinch Weir. Full Contraction.Q= 645.66 
~@ for formula Q= S@eLH*l2q 


3 | G24 Aa 02 665 
4) 3e5 err Cod 
| Orr ‘  0F" | 604 
GE ke ee 3 | 648 
e408 GS | b06 
g 4/0 ; /8” | 6/6 


or 

= 

7 z: 
7 = 
¥ we? ; ie 
ae r 
/ ee oe ald 47" €60/ — 
7 a 
hy : 
6 ae ie 
6 2 | a 
A a. O 


ae. 
Et SS 
aN 


ISin. WEIR 
ae 


0.5 


Ht Head on weir (h feet 
O4 


CURVE FOR 


seaeeenece’ Seeceegesse 

a MEE fs Cte Ln e/4 feaed coset teed coat 

FESS EEEE Ssserested tert 
N 


N 


6/0 


a 


w/B/ 
440 


MIM LC 40f BAAN] 


SANMMD SYf/LU 


a: “GAIOM YERYZ UIQ] dopo 
EEE — S3AHND BAL HWAWOS He 


a oe ae 


nr yin 


4{23{ Ul 4AM L/0 pee ff = bet 


| 


ah 


a 


‘fe 


df, 


ne ' 


Re 


aif 


Oe 


S 


Ke 


“ge 


a 


sai 


ott ft ts ee Oe PR 8 8 tO Re dh 4 6 ate ete eyes 8s aban ee hehe ete ee eth ee 


a oe ed ; tt _ “s ; ee a? . os i “oY. 5 Ree = ee ES pty : . 
. mex | a 4 i ae ae 


